
WHARF MINE

LEAD, SOUTH DAKOTA

NIRATE/ARSENIC GEOCHEMICAL MIXING CELL MODEL

Area - South Trojan Pit Overlap 02 Spent Ore

INPUT BLOCK

CHEMICAL Nitrate

INFILTRATION Total Drainage Area: 613,461 ft2

Unreclaimned Infiltration Rate: 9 in/yr

Reclaimed Infilgration Rate: 4.5 in/yr

SPENT ORE Porewater Concentration: 35 ppm

Moisture at Offload: 0.06 wt %

CELLS Material Mass (tons) Kd (L/kg) Moisture (wt%) GW Inflow (tons) GW Conc. (ppm)

1 Spent Ore Time Dependent 0.000 0.04 0 0

2 Unsaturated Bedrock 4,825,437 0.000 0.01 0 0

3 Unused 0 0.000 0 0 0

4 Unused 0 0.000 0 0 0

5 Unused 0 0.000 0 0 0

6 Unused 0 0.000 0 0 0

7 Unused 0 0.000 0 0 0

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

Time Step yrs 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00

Calendar Year year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

TIME DEPENDENT DATA Infiltration Rate in/yr 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9

Chemicals in Infiltration ppm 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0 0 555,668 555,668 555,668 555,668 555,668

CALCULATION BLOCK

CELL 1 - Spent Ore

DATA FORMULA UNITS 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

ROCK Initial Solids in Cell A1 C1 from previous year tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 555,668 1,111,336 1,667,004 2,222,672

Material Added B1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 555,668 555,668 555,668 555,668 555,668

Total Solids in Cell C1 A1 + B1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 555,668 1,111,336 1,667,004 2,222,672 2,778,340

WATER Initial Mass Water in Cell D1 V1 from previous year tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22,227 44,453 66,680 88,907

Inflow from Infiltration E1 infiltration rate x area x conversion factor tons 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360

Inflow from Groundwater F1 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

New ore Moisture G1 B1 x % moisture at offload tons 0 0 0 0 0 0 0 0 0 0 0 0 0 33,340 33,340 33,340 33,340 33,340

Total Water in Cell H1 D1 + E1 + F1 + G1 tons 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 47,700 69,926 92,153 114,380 136,607

CHEMICALS Initial Chemicals I1 Z1 from previous year tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.544 1.087 1.631 2.175

Chemicals from Above J1 E1 x infiltration  chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals from Groundwater K1 F1 x groundwater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Chemicals in New Porewater L1 G1 x porewater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.167 1.167 1.167 1.167 1.167

Adsorbed Chemicals in Ore M1 B1 x Q1 x porewater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals in Liquid N1 J1 + K1 + L1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.167 1.167 1.167 1.167 1.167

Total Chemicals on Solids O1 I1 + M1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.544 1.087 1.631 2.175

Total Chemicals in Cell P1 O1 + N1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.167 1.711 2.254 2.798 3.342

PARTITION CHEMICALS Kd Q1 L/kg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Adsorbed Chemicals R1 (Q1 x C1 x P1) / (Q1 x C1 + H1) tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Solid Concentration S1 R1 / C1 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Dissolved Chemicals T1 P1 - R1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.167 1.711 2.254 2.798 3.342

Liquid Concentration U1 T1 / H1 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 24.464 24.464 24.464 24.464 24.464

OUTFLOW Water Remaining V1 C1 x % moisture tons 0 0 0 0 0 0 0 0 0 0 0 0 0 22,227 44,453 66,680 88,907 111,134

Water Out W1 H1 - V1 tons 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 25,473 25,473 25,473 25,473 25,473

Chemicals Out in Water X1 W1 x U1 / 10e6 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.623 0.623 0.623 0.623 0.623

Chemicals Remaining in Water Y1 T1 - X1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.544 1.087 1.631 2.175 2.719

Total Chemicals Remaining Z1 R1 + Y1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.544 1.087 1.631 2.175 2.719

CELL 2 - Unsaturated Bedrock

DATA FORMULA UNITS 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

ROCK Total Solids in Cell C2 tons 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437

WATER Initial Mass Water in Cell D2 V2 from previous year tons 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254

Inflow from Cell Above E2 W1 tons 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 25,473 25,473 25,473 25,473 25,473

Inflow from Groundwater F2 tons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total Water in Cell H2 D2 + E2 + F2 tons 62,614 62,614 62,614 62,614 62,614 62,614 62,614 62,614 62,614 62,614 62,614 62,614 62,614 73,727 73,727 73,727 73,727 73,727

CHEMICALS Initial Chemicals I2 Z2 from previous year tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.408 0.675 0.850 0.964

Chemicals from Above J2 X1 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.623 0.623 0.623 0.623 0.623

Chemicals from Groundwater K2 F2 x groundwater chemical concentration tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Total Chemicals in Cell P2 I2 + J2 + K2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.623 1.031 1.298 1.473 1.587

PARTITION CHEMICALS        Kd Q2 L/kg 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Adsorbed Chemicals R2 (Q2 x C2 x P2) / (Q2 x C2 + H2) tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Solid Concentration S2 R2 / C2 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Dissolved Chemicals T2 P2 - R2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.623 1.031 1.298 1.473 1.587

Liquid Concentration U2 T2 / H2 x 10e6 ppm 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 8.452 13.984 17.605 19.975 21.525

OUTFLOW Water Remaining V2 D2 tons 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254

Water Out W2 H2 - V2 tons 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 14,360 25,473 25,473 25,473 25,473 25,473

Chemicals Out in Water X2 W2 x U2 / 10e6 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.215 0.356 0.448 0.509 0.548

Chemicals Remaining in Water Y2 T2 - X2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.408 0.675 0.850 0.964 1.039

Total Chemicals Remaining Z2 R2 + Y2 tons 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.408 0.675 0.850 0.964 1.039

Cell No.

VARIABLE

VARIABLE



18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

555,668 555,668 555,668 555,668 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

2,778,340 3,334,008 3,889,676 4,445,344 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012

555,668 555,668 555,668 555,668 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3,334,008 3,889,676 4,445,344 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012

111,134 133,360 155,587 177,814 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040

14,360 14,360 14,360 14,360 14,360 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

33,340 33,340 33,340 33,340 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

158,833 181,060 203,287 225,513 214,400 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220

2.719 3.262 3.806 4.350 4.894 4.566 4.408 4.255 4.108 3.965 3.828 3.695 3.567 3.444 3.324 3.209 3.098 2.991 2.887 2.787 2.690 2.597 2.507 2.420 2.336 2.256

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.167 1.167 1.167 1.167 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.167 1.167 1.167 1.167 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.719 3.262 3.806 4.350 4.894 4.566 4.408 4.255 4.108 3.965 3.828 3.695 3.567 3.444 3.324 3.209 3.098 2.991 2.887 2.787 2.690 2.597 2.507 2.420 2.336 2.256

3.886 4.429 4.973 5.517 4.894 4.566 4.408 4.255 4.108 3.965 3.828 3.695 3.567 3.444 3.324 3.209 3.098 2.991 2.887 2.787 2.690 2.597 2.507 2.420 2.336 2.256

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3.886 4.429 4.973 5.517 4.894 4.566 4.408 4.255 4.108 3.965 3.828 3.695 3.567 3.444 3.324 3.209 3.098 2.991 2.887 2.787 2.690 2.597 2.507 2.420 2.336 2.256

24.464 24.464 24.464 24.464 22.825 22.034 21.271 20.534 19.822 19.136 18.473 17.832 17.215 16.618 16.042 15.487 14.950 14.432 13.932 13.449 12.983 12.533 12.099 11.680 11.275 10.885

133,360 155,587 177,814 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040

25,473 25,473 25,473 25,473 14,360 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180

0.623 0.623 0.623 0.623 0.328 0.158 0.153 0.147 0.142 0.137 0.133 0.128 0.124 0.119 0.115 0.111 0.107 0.104 0.100 0.097 0.093 0.090 0.087 0.084 0.081 0.078

3.262 3.806 4.350 4.894 4.566 4.408 4.255 4.108 3.965 3.828 3.695 3.567 3.444 3.324 3.209 3.098 2.991 2.887 2.787 2.690 2.597 2.507 2.420 2.336 2.256 2.177

3.262 3.806 4.350 4.894 4.566 4.408 4.255 4.108 3.965 3.828 3.695 3.567 3.444 3.324 3.209 3.098 2.991 2.887 2.787 2.690 2.597 2.507 2.420 2.336 2.256 2.177

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042

4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437

48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254

25,473 25,473 25,473 25,473 14,360 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

73,727 73,727 73,727 73,727 62,614 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434

1.039 1.088 1.120 1.141 1.154 1.142 1.132 1.118 1.102 1.083 1.062 1.040 1.017 0.993 0.968 0.943 0.918 0.892 0.867 0.842 0.817 0.792 0.768 0.744 0.721 0.698

0.623 0.623 0.623 0.623 0.328 0.158 0.153 0.147 0.142 0.137 0.133 0.128 0.124 0.119 0.115 0.111 0.107 0.104 0.100 0.097 0.093 0.090 0.087 0.084 0.081 0.078

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.662 1.711 1.743 1.764 1.482 1.300 1.285 1.266 1.244 1.220 1.195 1.168 1.141 1.112 1.083 1.054 1.025 0.996 0.967 0.938 0.910 0.882 0.855 0.828 0.802 0.776

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1.662 1.711 1.743 1.764 1.482 1.300 1.285 1.266 1.244 1.220 1.195 1.168 1.141 1.112 1.083 1.054 1.025 0.996 0.967 0.938 0.910 0.882 0.855 0.828 0.802 0.776

22.541 23.205 23.640 23.924 23.672 23.460 23.177 22.834 22.444 22.016 21.557 21.074 20.574 20.062 19.541 19.016 18.490 17.964 17.442 16.925 16.414 15.912 15.418 14.934 14.460 13.997

48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254

25,473 25,473 25,473 25,473 14,360 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180

0.574 0.591 0.602 0.609 0.340 0.168 0.166 0.164 0.161 0.158 0.155 0.151 0.148 0.144 0.140 0.137 0.133 0.129 0.125 0.122 0.118 0.114 0.111 0.107 0.104 0.100

1.088 1.120 1.141 1.154 1.142 1.132 1.118 1.102 1.083 1.062 1.040 1.017 0.993 0.968 0.943 0.918 0.892 0.867 0.842 0.817 0.792 0.768 0.744 0.721 0.698 0.675

1.088 1.120 1.141 1.154 1.142 1.132 1.118 1.102 1.083 1.062 1.040 1.017 0.993 0.968 0.943 0.918 0.892 0.867 0.842 0.817 0.792 0.768 0.744 0.721 0.698 0.675



44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00 53.00 54.00 55.00 56.00 57.00 58.00 59.00 60.00 61.00 62.00

2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012 5,001,012

200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040

7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220 207,220

2.177 2.102 2.029 1.959 1.891 1.825 1.762 1.701 1.642 1.585 1.530 1.477 1.426 1.377 1.329 1.283 1.239 1.196

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.177 2.102 2.029 1.959 1.891 1.825 1.762 1.701 1.642 1.585 1.530 1.477 1.426 1.377 1.329 1.283 1.239 1.196

2.177 2.102 2.029 1.959 1.891 1.825 1.762 1.701 1.642 1.585 1.530 1.477 1.426 1.377 1.329 1.283 1.239 1.196

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.177 2.102 2.029 1.959 1.891 1.825 1.762 1.701 1.642 1.585 1.530 1.477 1.426 1.377 1.329 1.283 1.239 1.196

10.507 10.143 9.792 9.453 9.125 8.809 8.504 8.209 7.925 7.650 7.385 7.129 6.882 6.644 6.414 6.191 5.977 5.770

200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040 200,040

7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180

0.075 0.073 0.070 0.068 0.066 0.063 0.061 0.059 0.057 0.055 0.053 0.051 0.049 0.048 0.046 0.044 0.043 0.041

2.102 2.029 1.959 1.891 1.825 1.762 1.701 1.642 1.585 1.530 1.477 1.426 1.377 1.329 1.283 1.239 1.196 1.154

2.102 2.029 1.959 1.891 1.825 1.762 1.701 1.642 1.585 1.530 1.477 1.426 1.377 1.329 1.283 1.239 1.196 1.154

2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437 4,825,437

48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254

7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434 55,434

0.675 0.654 0.632 0.612 0.591 0.572 0.553 0.534 0.517 0.499 0.482 0.466 0.450 0.435 0.420 0.406 0.392 0.379

0.075 0.073 0.070 0.068 0.066 0.063 0.061 0.059 0.057 0.055 0.053 0.051 0.049 0.048 0.046 0.044 0.043 0.041

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.751 0.726 0.703 0.680 0.657 0.635 0.614 0.593 0.573 0.554 0.535 0.517 0.500 0.483 0.466 0.450 0.435 0.420

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

0.751 0.726 0.703 0.680 0.657 0.635 0.614 0.593 0.573 0.554 0.535 0.517 0.500 0.483 0.466 0.450 0.435 0.420

13.545 13.104 12.675 12.258 11.852 11.458 11.075 10.704 10.344 9.995 9.657 9.330 9.013 8.706 8.409 8.122 7.844 7.575

48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254 48,254

7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180 7,180

0.097 0.094 0.091 0.088 0.085 0.082 0.080 0.077 0.074 0.072 0.069 0.067 0.065 0.063 0.060 0.058 0.056 0.054

0.654 0.632 0.612 0.591 0.572 0.553 0.534 0.517 0.499 0.482 0.466 0.450 0.435 0.420 0.406 0.392 0.379 0.366

0.654 0.632 0.612 0.591 0.572 0.553 0.534 0.517 0.499 0.482 0.466 0.450 0.435 0.420 0.406 0.392 0.379 0.366


